Objective: This experimental study examined the effect of erythropoietin (Epo) in a rat model and particularly in an adrenal ischemia-reperfusion (IR) protocol. The effect of that molecule was studied biochemically using blood mean testosterone levels (T). Materials and methods: 40 rats of mean weight 247.7 g were used in the study. T levels were measured at 60 min (groups A and C) and at 120 min (groups B and D) of reperfusion. Erythropoietin was administered only in groups C and D. Results: Erythropoietin administration non significantly increased the testosterone levels by 71.21%+44.19% (p=0.1080). Reperfusion time non-significantly decreased the testosterone levels by 65.17%+44.45% (p=0.0792). However, erythropoietin administration and reperfusion time together produced a non-significant combined effect in increasing the testosterone levels by 27.65%+27.21% (p= 0.3006). Conclusions: Erythropoietin administration whether it interacted or not with reperfusion time has increasing non significant short-term effects on testosterone levels. Perhaps, a longer study time or a higher Epo dose, may reveal clearer and more significant effects.
Introduction
Erythropoietin (Epo) is generally one of the more well studied growth factors. Epo implicates over 28,623 known biomedical studies at present. 3.4% at least of these studies concern tissue ischemiareperfusion (IR) experiments. Certainly, important progress has been made concerning the Epo usage in reversing the IR kind of transient or permanent injuries including adjacent organs and certainly patients' health. Nevertheless, satisfactory answers have not been provided yet to basic questions, as, its action velocity, the administration timing and the dosage. The concept is to forward the knowledge away from the original action of Epo in stem blood cells recovery. However, just few related reports were found, not covering completely more specific matters. A numeric evaluation of the Epo efficacy was yielded by a meta-analysis of 28 published seric variables, based on the same experimental setting, at the same endpoints (Table I) .
The special aim of this experimental work was to study the effect of Epo on a rat model and mainly in an adrenal IR protocol. The effect of Epo molecule was tested by measuring the blood mean testosterone levels (T). 
Material and method

Animal preparation
Prefectural veterinary Address of East Attiki licensed the experiment under 3693/12-11-2010 & 14/10-1-2012 decisions. All substances, equipment and consumable needed for the study was a courtesy of ELPEN Pharmaceuticals Co Inc. S.A. at Pikermi, Attiki. Formal human animal care was adopted for female albino Wistar rats. Normal 7 days preexperimental housing in laboratory included ad libitum diet. Prenarcosis of animals, preceded of continuous intra-experimental general anesthesia [1] [2] [3] [4] [5] , electrocardiogram, acidometry and oxygen supply. Post-experimental euthanasia of the rodents did not permit their preservation.
The rodents were randomly delivered to four experimental groups, each one consisted by 10 animals. The 4 groups had common the stage of preceded ischemia of 45 min induced by laparotomic forceps clamping inferior aorta over renal arteries. Afterwards, reperfusion was restored by removing the clamp and reestablishment of inferior aorta patency. Reperfusion of 60 min was followed for group A. Reperfusion of 120 min was followed for group B.
Immediate Epo intravenous (IV) administration and reperfusion of 60 min was followed for group C. Immediate Epo IV administration and reperfusion of 120 min was followed for group D
Model of ischemia-reperfusion injury
Control groups 20 control rats (mean mass 252.5 g [SD: 39.31988 g]) experienced ischemia for 45 min followed by reperfusion.
Group A Reperfusion lasted for 60 min (n=10 controls rats) mean mass 243 g [SD: 45.77724 g], mean T levels 0.091 ng/ml [SD: 0.0455705 ng/ml] (Table II) .
Group B Reperfusion lasted for 120 min (n=10 controls rats) mean mass 262 g [SD: 31.10913 g], mean T levels 0.034 ng/ml [SD: 0.0084327 ng/ml] (Table II) .
Erythropoietin group 20 Epo rats (mean mass 242.9 g [SD: 30.3105 g]) experienced ischemia for 45 min followed by reperfusion in the beginning of which 10 mg Epo /kg body weight were IV administered.
Group C Reperfusion lasted for 60 min (n=10 Epo rats) mean mass 242.8 g [SD: 29.33636 g], mean T levels 0.147 ng/ml [SD: 0.1997804 ng/ml] (Table II) .
Group D Reperfusion lasted for 120 min (n=10 Epo rats) mean mass 243 g [SD: 32.84644 g], mean T levels 0.096 ng/ml [SD: 0.0880909 ng/ml] (Table II) . 
Statistical analysis
Every weight and T level group was compared with each other from 3 remained groups applying respective statistical standard t-tests (Table III) . If any probable significant difference among T levels was raised, it would be investigated whether owed in any respective probable significant mass one (Table III) . Then, the application of generalized linear models (glm) was followed. It included as dependant variable the T levels. The 3 independent variables were the Epo administration or no, the reperfusion time and their interaction. Inserting the rats' mass as independent variable at glm, a non significant correlation appeared with T levels (p = 0.1800), suggesting that further investigation was not needed.
Results
The glm application resulted in: Epo administration non-significantly increased the testosterone levels by 0.059 ng/ml [-0.012771 ng/ ml -0.130771 ng/ml] (p= 0.1043). This finding was in accordance with the results of standard t-test (p= 0.1118). Reperfusion time non-significantly decreased the testosterone levels by 0.054 ng/ml [-0.1261943 ng/ml -0.0181943 ng/ml] (P= 0.1382), also in accordance with standard t-test (p= 0.0203). However, Epo administration and reperfusion time together non-significantly increased the testosterone levels by 0.0229091 ng/ml [-0.021284 ng/ml -0.0671022 ng/ml] (p= 0.3006). Reviewing the above and table III, the tables IV and V sum up concerning the increasing influence of Epo in connection with reperfusion time. 
Discussion
T is considered a reliable index substance of adrenals metabolism being of great clinical significance. Examples are described herein concerning whether adrenal ischemia can influence the T levels. Cakir E et al found [6] total T levels significantly higher in PCOS women also having higher risk for cardiovascular disease (CVD) and myocardial ischemia than control subjects. Guven S et al found [7] significantly higher concentrations of serum total T (P = 0.031), elevated serum ischemia-modified albumin (IMA) concentrations -a clinical marker of ongoing myocardial ischemia -well correlated with total T levels (P = 0.022) in women with PCOS than control group. Shaw LJ et al found8 more frequent and heavy angiographic coronary artery disease (CAD) (P = 0.04) and 9.8% less cumulative 5-yr cardiovascular (CV) event-free survival (P = 0.006) in women with clinical features of PCOS as defined by top T quartile (> 30.9 ng/ dl) than normal control women. PCOS remained a significant predictor (P < 0.01) in prognostic models for suspected ischemia and CV disease. Kovalenko AN et al determined [9] peripheral blood T concentrations with consequences on metabolic background conducting to cerebral atherosclerosis and ischemic stroke development in clinically normal elderly than younger subjects.
Also the following examples concern the influence of Epo fluctuation on T levels. Klotz RK et al revealed [10] 58-year-old woman with a profound elevation of T levels (7.5 μg/l), polyglobulia, remarkably elevated red blood count, hemoglobin and hematocrit values, while Epo was within normal limits. Stephen MR et al revealed [11] an unusual steroid cell tumour after hysterectomy in left ovary of a 67-year-old woman that caused Τ concentration 44 nmol/l (normal < 5) and virilisation accompanied with symptoms of secondary polycythemia presumably as a result of Epo production.
Conclusion
Epo administration whether it interacted or not with reperfusion time, has increasing non significant short-term effects on T levels. Perhaps, a longer study time than 2 hours or a higher Epo dose than 10 mg/ Kg, may reveal more clear and significant effects. 
